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FeatureHuman–wildlife conflict is often about humans trying to stop wild animals 
harming domesticated ones, but pets can also be predators and efforts 
to protect farm animals can backfire and cause havoc in nature. For 
simultaneous success in conservation and efficient agriculture we need a better 
understanding of complex relations in the ecological triangle formed by wild and 
tame animals and people. Michael Gross reports. 
Where wildlife and tame life collideFeline felon: Domestic cats kill impressive numbers of birds and mammals, but whether or not 
this has an impact on the viability of prey population remains a hotly debated issue. The picture 
shows a house cat carrying an American coot, which it killed but did not eat. (Photo courtesy 
of the American Bird Conservancy. © Debi Shearwater.)Since the dawn of agriculture, 
humans created space for keeping 
domesticated species at the expense 
of the habitat space available to wild 
ones. As an omnivorous top predator 
with the advantage of increasingly 
efficient weaponry, we have wiped out 
many species and driven many others 
to the brink of extinction, including the 
majority of the big cat species (Curr. 
Biol. (2012) 22, R893–R895). 
In addition to the hunting and 
habitat loss, conservation efforts in 
tropical regions with high biodiversity 
often have to deal with human–wildlife 
conflicts triggered when predators 
attack livestock, and livestock owners 
respond by hunting down predators. 
However, there are many more facets 
to our complex relationship with wild 
and domesticated species, as recent 
events demonstrate. 
Feline troublemakers
The familiar motif of wild predators 
attacking domesticated species has 
been turned upside down by a recent 
study of the scale of predation by 
free-ranging domestic cats in the 
US. Scott Loss at the Smithsonian 
Conservation Biology Institute at 
Washington DC, US and colleagues 
have conducted a systematic review 
of data on the mortality caused by 
cats and found much higher figures 
than had been estimated previously 
(Nat. Commun. (2013) 4, 1396 
doi:10.1038/ncomms2380). 
The authors estimate that US cats 
kill around 2.4 billion birds per year 
in the contiguous United States (all 
states except Hawaii and Alaska). 
This figure is the median of a broad 
probability range stretching from 
1.4 to 3.7 billion. For mammals the 
median is 12.3 billion with a range 
from 6.9 to 20.7 billion. 
These surprising figures, if they 
reflect the actual mortality, would 
make cats the leading anthropogenic 
threat to birds, ahead of dangers like collisions with structures or vehicles 
and pesticide poisoning. 
The main culprits, the study finds, 
are ‘un-owned’ cats — i.e. those 
that largely look for their own food. 
These include cats tolerated but 
not fed on farms, and those in ‘cat 
colonies’ where owner-less cats are 
often kept according to the ‘Trap-
Neuter-Return’ (TNR) principle, 
which is a bone of contention 
between cat lovers and bird lovers. 
Each un-owned cat is estimated 
to kill around 200 mammals and 
around 40 birds per year on average. 
Population figures for these are 
uncertain, but estimates fall between 
30 and 80 million, making it likely that 
more than two thirds of the overall wildlife mortality by cats must be 
attributed to the un-owned ones. 
The authors conclude that these 
cats may very well constitute 
substantial risk for threatened 
species. Thus, conservation efforts 
should look into the geographical 
distribution of predators and 
vulnerable prey. 
Moreover, the population of owned 
cats is increasing steadily and may 
feed a parallel increase of un-owned 
cats, adding further bad news for 
wildlife.
Estimates from Europe tend to be 
somewhat lower than from the US. 
The authors speculate that wildlife 
species in Europe have historically 
been exposed to wild cats of 
comparable size (Felis sylvestris) and 
are thus better adapted to the threat 
than those in the US. 
The results of this study were 
widely reported in the media and 
highlighted by the American Bird 
Conservancy (ABC) on their website. 
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Badger love: As the UK aims to reduce the number of badgers to curb bovine TB, animal lovers 
are up in arms against the plan to shoot the much-loved animal. (Photo: Wikimedia Commons. 
© Prosthetic Head.)ABC president George Fenwick 
commented: “This study, which 
employed scientifically rigorous 
standards for data inclusion, 
demonstrates that the issue of cat 
predation on birds and mammals 
is an even bigger environmental 
and ecological threat than we 
thought. No estimates of any other 
anthropogenic [human-caused] 
mortality source approach the bird 
mortality this study calculated for 
cat predation.”
“This is a wake-up call for cat 
owners and communities to get 
serious about this problem before 
even more ecological damage 
occurs,” Fenwick concluded.
However, supporters of cat colonies 
fiercely criticised the paper and the 
media attention it received. On the 
blog Vox Felina, Peter J. Wolf accused 
the authors of the study of anti-cat bias 
and of inflating the figures and adding 
to the uncertainty. “The trouble is, the 
only reason for their ‘new’ findings is 
their flawed, agenda-driven analysis. 
Loss et al. have demonstrated neither 
the impact they refer, nor an ability to 
apply the rigor necessary for a truly 
scientifically sound conservation and 
policy intervention,” Wolf concluded 
his blog entry. A request for comment to the 
corresponding author of the paper 
yielded the reply that due to the 
public debate over the issue they 
can no longer comment. 
Robbie McDonald of the 
University of Exeter’s Environment 
and Sustainability Institute, who 
published a citizen science analysis 
of “what the cat dragged in” for the 
UK’s Mammal Society in 2003, says 
this is an acutely controversial issue 
as it cuts to the heart of individual 
values and interests. “Cat owners 
value cats, while bird lovers value 
birds, and the interests of each are 
more or less diametrically opposed. 
Even when cats kill relatively small 
numbers of prey animals, the 
population of cats is so very large 
that the sum total of animals killed is 
impressively large.” 
Whichever side of this contentious 
argument one chooses to believe, it 
is true (and admitted by both sides) 
that the error margins involved are 
enormous. Even if the median figures 
given by Loss and colleagues are 
correct, the fact that they are on 
the same order of magnitude as 
the number of breeding pairs of 
land birds in the US doesn’t allow 
the conclusion that the entire bird population of North America is at 
risk of being wiped out by cats.  
As a helpful and moderate advice 
page from the UK’s Royal Society 
for the Protection of Birds (RSPB) 
reminds us: “Despite the large 
numbers of birds killed, there is no 
scientific evidence that predation by 
cats in gardens is having any impact 
on bird populations UK-wide. This 
may be surprising, but many millions 
of birds die naturally every year, 
mainly through starvation, disease, 
or other forms of predation. There is 
evidence that cats tend to take weak 
or sickly birds.”
Damage to ecosystems and 
extinction risk to bird populations 
cannot be derived from nationwide 
statistics. Conservationists should 
be worried about local conflict 
zones, e.g. “where housing is 
next to scarce habitats such as 
heathland, and could potentially 
be most damaging to species with 
a restricted range (such as cirl 
buntings) or species dependent on a 
fragmented habitat (such as Dartford 
warblers on heathland),” the RSPB 
warns. 
McDonald agrees with this 
view. “There remains a question 
of whether this killing impacts on 
populations long term and this is 
a vexed question in ecology, since 
many of these animals may have 
died anyway and it is hard to gauge 
whether cat predation is a source of 
additive mortality. It almost certainly 
is in some locations, perhaps where 
cat density is highest, though in rural 
or more pristine areas the impact 
may be somewhat less because of 
higher rates of ‘natural’ predation,” 
he concludes.
No black and white issue
Another much-loved species 
that has caused trouble in the 
relationships between humans 
and animals wild and tame is the 
Eurasian badger (Meles meles). 
In the UK, it stands accused of 
spreading tuberculosis among the 
cattle population, leading to losses 
of tens of thousands of cattle per 
year. While vaccination of cattle 
is possible in principle, this would 
interfere with obligatory diagnostic 
tests and is therefore banned under 
EU law. Vaccination of badgers has 
proven effective (PLoS ONE (2012) 7, 
e49833), but is generally deemed 
too expensive.
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Not wild: Much of what we perceive as wildlife is in fact significantly influenced — if not actively fed like this squirrel in a London park — by 
humans. (Photo: Wikimedia Commons. © Baccharus.)The UK government has for a 
long time considered the possibility 
of drastically reducing badger 
populations by systematic culling. 
While this approach is embraced 
by many farmers who fear for their 
livestock and want something to 
be done about the problem, the 
scientific data on this policy are far 
from clear-cut. 
An eight-year study with 
experimental culls over five years, 
the Randomised Badger Culling Trial 
(RBCT), showed positive outcomes 
locally, but these were compensated 
by negative effects caused by the 
breakdown of the social groups of 
badgers, which leads to increased 
migration and thus disease spreading. 
A simultaneous cull across the 
south-western parts of Britain that 
are affected by TB, however, would 
be prohibitively expensive. Thus the 
authors of the report published in 
2008 concluded that “badger culling 
is unlikely to contribute positively to 
the control of cattle TB in Britain.” 
Accordingly, the government 
abandoned the plans. 
Further analyses of the trial have 
highlighted the complexities of the 
ecological links between badgers 
and cattle. Thus, a study by Robbie 
McDonald and colleagues at the 
National Wildlife Management Centre 
revealed specific risk factors in the way 
cattle herds are managed, but failed to pin down predictive parameters in the 
badger population (Epidemiol. Infect. 
(2012) 140, 219–230).
The coalition government that 
took over in 2010 chose to disregard 
the original conclusion of this 
scientific study and to focus on 
follow-up analyses suggesting that 
the positive effects may last longer 
than the negative ones, such that a 
few years after the cull the balance 
might just about shift to the positive 
side. Still, the expected benefits of 
12 to 16% reduction in bovine TB 
nine years after the start of a large-
scale, 5-year badger cull are only 
modest.
With this argument, and 
doubtlessly motivated by the desire 
to be seen as doing something 
about the problem, the new 
government decided to revive the 
culling approach with two pilot cull 
programmes in Gloucestershire and 
Somerset. The pilots are designed to 
establish the efficiency of shooting 
(rather than trapping) badgers and 
the feasibility of culling the required 
number of animals. First scheduled 
to get the go-ahead in October 2012, 
the culls were delayed by conflicting 
evidence over the population counts 
of badgers in these areas. 
If the percentage of the badger 
population killed is too small, the 
overall effect may well be negative. If 
too many are killed, the hunters may well wipe out the regional population 
of the much-loved animals. 
Many scientists, including Rosie 
Woodroffe from the Zoological Society 
at London have concluded that the 
scheduled pilot culls are impractical 
simply because of the uncertainty 
over population numbers. 
Moreover, the popularity of the 
badger as a familiar protagonist of 
children’s literature and an iconic 
symbol of native UK wildlife fuelled 
widespread protests against the 
culls. Animal lovers united with 
campaigners for evidence-based 
policy, who have long opposed 
the tendency of UK governments 
to adjust scientific result to their 
policies rather than vice versa. An 
online petition (http://epetitions.
direct.gov.uk/petitions/38257) 
started by astrophysicist and 
former Queen guitarist Brian May 
has collected more than 250,000 
signatures against the cull. After 
reaching 100,000 it triggered a 
parliamentary debate, which, 
however, failed to sway the 
government. 
Regardless of this opposition, the 
government has given the green 
light, so the culls can now go ahead 
for a period of six weeks at any time 
between June and December of this 
year. Chances are that animal lovers 
will try to disrupt the shootings with 
direct action in situ. 
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that it was highly contagious, and 
that the Eclair had unwittingly seeded 
the outbreak on Boa Vista. But this 
conclusion was, shall we say, politically 
inconvenient — it would have put the 
friendly relationship between Britain 
and Portugal at risk, and would have 
supported the quarantining of British 
ships arriving from the Caribbean and 
Africa, thus disrupting trade. To settle 
the matter, the British government 
commissioned a scientific report 
hoping that it would prove that the 
fever experienced by the crew of the 
Eclair was not contagious, and instead 
due to the stale air found below deck, 
and that the outbreak on Boa Vista 
was due to the heavy rains the region 
had recently endured. In a scenario 
that sounds all too familiar, when 
the report supported the contagion 
hypothesis the government rejected 
its conclusions and commissioned a 
second, much less scientific, report 
that would come up with the answer 
they were looking for. 
In chronological order, Harrison 
charts the major epidemic outbreaks 
of some of the most feared diseases of 
the last few hundred years, including 
plague, cholera and yellow fever, and 
ending with the SARS and swine flu 
pandemics. However, do not be fooled 
by the title of Harrison’s book. Although 
it inevitably touches on the association 
between trade and the spread of 
disease, the book is less about how 
commerce has spread disease and 
more about efforts to control the 
Invisible foes
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In 1844, a Royal Navy steam ship, the 
Eclair, spent five months off the coast of 
Sierra Leone, intending to intercept slave 
ships. At the end of their tour, the crew 
were allowed ashore where (perhaps 
predictably) some of them became so 
ridiculously drunk that it was a few days 
before they had recovered and were 
able to return to the ship and begin their 
journey back to Britain. Four weeks later, 
fever and black vomiting had killed about 
15 of the crew of 146. The crew would 
have been well aware of the dangers 
posed by disease — succumbing to 
‘recurrent fever’ (presumably malaria) 
was considered an occupational 
hazard of travelling to the region, but 
the severity of the malady afflicting 
the Eclair must have come as a wholly 
unpleasant surprise. In its plight, the 
ship anchored offshore at Boa Vista, 
one of the Portuguese Cape Verde 
Islands. Despite the segregation of 
the healthy from the sick, the disease 
continued to spread rapidly and the 
death toll rose. The Eclair eventually 
limped back to Portsmouth, where it 
was promptly put into quarantine — no 
one was allowed off the ‘pest ship’, no 
matter how sick. By this point, almost 
100 of the original crew had died, and 
more perished while in quarantine. 
In Contagion: How Commerce Has 
Spread Disease, Mark Harrison, a 
professor of the history of medicine 
at the University of Oxford, recounts 
the story of the Eclair, not because 
he is particularly concerned by the 
plight of the crew, but because of the 
political debate once the ship arrived 
at Portsmouth; a debate complicated 
by the fact that nearly a tenth of the 
native islanders of Boa Vista, and half 
of the European residents, died of a 
virulent disease soon after the visit 
of the Eclair. To many at the time, 
including the British Superintendent 
of Quarantine, it was obvious that the 
crew had contracted Yellow Fever, 
Book review
Yellow Fever in Buenos Aires by Juan Manuel 
Blanes, 1871, Wellcome Library, London.How wild is wildlife? 
Underneath the debates pitching 
cat lobbyists against bird lovers 
and badger defenders against 
cattle farmers lurks another deeper 
question, namely what wildlife or 
wild nature should look like. One 
might argue that birds coming into 
our gardens to be fed and badgers 
well-protected in managed park 
landscapes have little to do with 
nature or wilderness. 
From these considerations there 
regularly sprouts the suggestion for 
re-wilding landscapes by reducing 
the amount of human intervention 
and reintroducing species wiped 
out by habitat loss or hunting. Most 
recently, UK environmentalist and 
author George Monbiot dedicated 
his new book to this idea (Feral: 
Searching for Enchantment on the 
Frontiers of Rewilding). Monbiot 
writes: “Rewilding, in my view, 
should involve reintroducing missing 
animals and plants, taking down 
the fences, blocking the drainage 
ditches, culling a few particularly 
invasive exotic species, but 
otherwise standing back. It’s about 
abandoning the biblical doctrine of 
dominion which has governed our 
relationship with the natural world.” 
Monbiot criticises the EU farming 
subsidies, which require owners 
to keep their land in “agricultural 
condition” even if it is no longer 
economically viable to actually farm 
it. By removing this condition and 
instead capping the total subsidies 
paid to each landowner, he says, 
the EU could stop forcing farmers 
to destroy wildlife and open up 
opportunities for rewilding.
On the other hand one might 
argue that after millennia of 
ever-accelerating anthropogenic 
transformation of our planet, 
pristine nature no longer exists. 
Even the composition of the Earth’s 
atmosphere, and as a result the 
global climate, is now shaped by 
the ever-growing footprint of our 
species. The best we might achieve 
is to manage our activities and 
our domesticated companions 
sustainably and to minimise the 
collateral damage we (and our cats 
and cattle) are inflicting on what 
remains of the natural environment. 
Michael Gross is a science writer based at 
Oxford. He can be contacted via his web 
page at www.michaelgross.co.uk
